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Abstract

Background: Bladder cancer is the second most common urologic malignancy. Transurethral resection (TUR) is the standard initial
treatment for non-muscle-invasive bladder cancer (NMIBC). The high prevalence of residual tumor in some patients has necessitated
repeat TUR (re-TUR). Previous studies have shown the quality of primary resection to impact re-TUR outcomes, but the role of tumor
biology remains unclear.
Objectives: This study aimed to evaluate the impact of tumor biology on re-TUR results in primary (non-recurrent) patients with
superficial bladder tumors.
Methods: We studied a cohort of consecutive primary patients with superficial bladder cancer undergoing resection and routine
re-TUR between March 2018 and February 2019 at our unit. Patients with TaG1 or T2 on primary pathologic report, deliberately incom-
plete initial resection, or absence of detrusor muscle on the initial specimen were excluded from the study. Re-TUR was performed
in the sixth week. All procedures were performed by the same surgeon. The patients were divided into three groups according to the
European Organization for Research and Treatment of Cancer (EORTC) risk scoring system and compared for recurrence of NMIBC.
Results: Of 58 primary patients, 16 were classified as low-risk, 32 as intermediate-risk, and 10 as high-risk. The mean age of subjects
was 62.1 years. Residual tumor was detected on re-TUR in 19 (32.7%) cases. Also, 3 (5.2%) cases entailed stage progression to pT2, all of
whom belonged to the high-risk group. Residual tumor rate was 0%, 40.6%, and 60% in the low-, intermediate-, and high-risk groups,
respectively. In addition, 13 patients had macroscopic residual.
Conclusions: Despite the modest study size, our results suggest that tumor biology might have an impact on residual tumor char-
acteristics, and the EORTC scoring system may help to predict the risk of progression and residual tumor rate on re-TUR.
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1. Background

Bladder cancer is the 11th most commonly diagnosed
cancer worldwide (1). Transurethral resection (TUR) is the
gold standard modality for surgical excision, pathologic
staging, and initial management of superficial (stage Ta
and T1) non-muscle-invasive bladder carcinomas (NMIBC),
the most common type of urothelial malignancies of the
bladder (2).

Resection should be performed with adequate depth
of sampling to obtain muscle, and all the visible tumor

must be completely removed (3). Nevertheless, an alarm-
ingly high risk for finding residual tumor and under stag-
ing remains even after seemingly adequate initial TUR (2-
6).

Several investigators have convincingly shown that the
quality of the initial TUR impacts residual tumor rate at the
second resection (2, 3, 5-7). Yet, whether primary tumor bi-
ology impacts the results of initial and re-TUR of untreated
NMIBC remains open to debate.

In 2006, the European Organization for Research and
Treatment of Cancer (EORTC) created a scoring system and
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risk tables to predict the risk of recurrence and progres-
sion of superficial bladder tumors (Ta T1 and Carcinoma in
situ or CIS) (8).

2. Objectives

In this study, using the EORTC scoring system as an in-
dex of tumor biology, we aimed to investigate the impact
of tumor biology on re-TURB outcomes

3. Methods

Perioperative data on all primary (non-recurrent) pa-
tients with the fresh clinical diagnosis of NMIBC who un-
derwent TUR at our center by a single surgeon (FKM) be-
tween March 2018 and February 2019 were collected. The
patients generally received a single bladder instillation of
Mitomycin C within 6 hours after the initial TUR.

Histopathologic evaluation was done by a single expe-
rienced uropathologist (MA). Patients with TaG1 or T2 as
the primary diagnosis, deliberately incomplete (electively
staged) resection, or absence of muscle on the initial spec-
imen were excluded from the study. The subjects were
classified into low-, intermediate-, and high-risk groups ac-
cording to the EORTC scoring system for predicting recur-
rence of NMIBC. scoring zero, hence needless of re-TUR,
were excluded from the study.

Re-TUR was performed by the same surgeon six weeks
after the initial procedure. The interval of six weeks be-
tween the initial TUR and the second procedure was cho-
sen to assess the likelihood of new tumor growth. Patients
with intermediate or high risk tumors (according to the
European Association of Urology (EAU) guidelines for strat-
ification of NMIBC) received intravesical Bacillus Calmette-
Guerin (BCG) immunotherapy three weeks after the sec-
ond TUR (1).

Residual tumor rate and tumor progression among
low-, intermediate-, and high-risk groups were analyzed
to assess the impact of tumor biology on the outcome of
re-TUR. Pearson’s chi-square test was used to compare the
residual tumor rate among study groups. Mann-Whitney U
test and t-test were used respective to other variables and
their distribution, and the impact of each factor on the
residual tumor rate was subjected to logistic regression.
All statistical analysis was performed using SPSS software
version 26. The threshold for statistical significance was P
< 0.05.

4. Results

Out of 220 consecutive patients treated for primary
NMIBC in the study period, 61 patients met the inclusion

criteria. Then, three more cases were excluded since they
either refused a second surgery or failed to show up for re-
TUR. The remaining 58 cases were analyzed. The mean age
of subjects was 62.1 years (range 38 - 92). Moreover, 16 cases
were classified as low-risk (EORTC 1 - 4), 32 as intermediate-
risk (score 5 - 9), and 10 as high-risk groups (score 10 -
17). Residual tumor was detected histopathologically in 19
(32%) cases. In addition, 3 (5%) patients had stage progres-
sion to pT2, all of whom belonged to the high-risk group
for predicting progression of NMIBC. Residual tumor rate
was 0%, 40.6%, and 60% for low-, intermediate-, and high-
risk groups, respectively.

Based on the results of Pearson’s chi-square test (Ta-
ble 1), the difference in residual tumor rate between these
recurrence risk groups was statistically significant (P <
0.002). However, the discrepancy in tumor progression
was not found to be of statistical significance among the
risk groups. Of 13 cases with macroscopic residual tumor,
five patients belonged to the high-risk group, and eight
cases belonged to the intermediate-risk group. In addition,
four patients had macroscopic residual tumor found at lo-
cations independent from the primary resection site.

A possible association between residual tumor rate
and patient age and other variables on the EORTC scoring
table was also assessed separately. We found that age, tu-
mor size, and grade were significantly related to finding
the residual tumor. No such relationship existed with the
number of tumors, T category, or CIS (Tables 2 - 4). Based
on logistic regression, only tumor grade had an impact on
residual tumor detection (Table 5).

5. Discussion

Bladder cancer is the most common malignancy of the
urinary tract, and TUR is the state-of-the-art initial manage-
ment for all superficial bladder cancers. Also, 75% of pa-
tients subjected to TUR for bladder cancer are initially con-
firmed to have NMIBC (stage Ta, T1, or CIS) (1).

One systematic review of 8,409 patients with NMIBC
subjected to re-TUR revealed the risk of tumoral residue af-
ter the initial procedure to be 51%. Furthermore, about 8%
of T1 tumors had been under staged at the initial resection
(4). Several large retrospective studies have confirmed that
absence of muscle on the first resection portends a higher
residual tumor rate at re-TUR (3, 5, 6). As such, the presence
of muscle on initial TUR can imply adequate sampling and
satisfactory quality of the resection (3).

It is accepted that the quality of initial resection has
major impact on second TUR outcomes. Therefore, initial
TUR samples devoid of muscularis propria were excluded
from this study on the relationship between tumor biol-
ogy and re-TUR results. However, data remains confusing
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Table 1. Pearson’s Chi-square Test Results for Recurrence Score and Actual Observed Recurrence at Second TUR for Primary NMIBC Patientsa

EORTC Recurrence Score (%)
Residual Tumor, No. (%)

Total
No Yes

1 - 4 16 (100) 0 (0) 16

5 - 9 19 (59.4) 13 (40.6) 32

10 - 17 4 (40 ) 6 (60) 10

Overall 39 (67.2) 19 (32.8) 58

a P-value = 0.002

Table 2. Pearson’s Chi-square Test Results for Age, Size, and Number of Tumorsa

Residual Tumor Number Mean (SD) P-Value

Age (y) *

No 39 59.67 (10.967) 0.013

Yes 19 67.26 (9.683)

Tumor size (cm) **

No 39 4.077 (2.6866) 0.015

Yes 19 5.211 (1.4655)

Number of tumors*

No 39 2.28 (2.235) 0.189

Yes 19 3.16 (2.588)

a *Independent sample t- test, **Mann-Whitney U test

Table 3. Pearson’s Chi-square Test Results for T Category and CIS

T category
Residual Tumor, No. (%)

Total
No Yes

Ta 14 (77.8) 4 (22.2) 18 (31)

T1 25 (62.5) 15 (37.5) 40 (69)

Total (P-value = 0.25) 39 (67.2) 19 (32.8) 58

CIS (P-value = 0.318)

No 37 (69.8) 16 (30.2) 53

Yes 2 (40) 3 (60) 5

Table 4. Pearson’s Chi-square Test Results for Gradea

Grade
Residual Tumor, No.(%)

Total
No Yes

G1 1 (100) 0 (0.00) 1

G2 23 (85.2) 4 (14.8) 27

G3 15 (50.0) 15 (50.0) 30

a P-value = 0.014

about an association between tumor characteristics and
second TUR outcome. Prognosis of NMIBC depends on
many factors, including age, sex, size, multiplicity, growth

pattern, grade, level of lamina propria infiltration, lym-
phovascular invasion, history of recurrence, and presence
of CIS (9); however, the exact role of each factor remains
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Table 5. Logistic Regression Analysis

Beta Coefficient P-Value Exp (B)

Age 0.057 0.134 1.058

Tumor size (cm) 0.087 0.691 1.091

Number of tumors 0.454 0.094 1.575

T category 0.285 0.712 1.330

Grade 3.459 0.008 31.775

unknown (2).

Brausi et al., in an EORTC study, concluded that recur-
rence or residual tumor rate was 7% for solitary tumors and
27 - 40% in patients with more than five lesions (2). On the
other hand, Sanseverino et al. did not find any significant
association between focality of initial lesions and the resid-
ual tumor rate (10).

Cumberbatch et al. observed residual tumor rates of
17% to 67% in Ta and 20% to 71% in T1 tumors (4). Conversely,
by performing systematic biopsies after their initial TUR,
Kolozsy found 12.7% residual tumor rate in pTa and 36.2%
for pT1 tumors (11).

A possible explanation for these heterogeneous find-
ings may be that no single factor can reliably embody tu-
mor biology. In 2006, the EORTC used a database of 2,596
patients with Ta/T1 lesions to create a scoring system and
risk tables for predicting the risk of recurrence and pro-
gression (i.e., biological behavior) of superficial bladder
cancers. In this scoring system, six clinical and pathologic
factors have been taken into account as follows: multiplic-
ity, tumor size, prior recurrence, T stage, presence of con-
comitant CIS, and tumor grade (8).

The potential for expanding the EORTC scoring sys-
tem to applications beyond its initially intended purpose
of linear prognostication has been explored. Tumors ad-
ditionally detected on narrow band width imaging over
white light cystoscopy have been shown to correspond to
a higher EORTC risk level (12). Building upon this experi-
ence, we utilized the EORTC scoring system to classify our
patients into three risk groups and see if they correlate to
any difference in residual tumor rate after re-TUR.

In our study, the residual tumor was found in 19 (32.8%)
patients. who underwent second TUR overall. These were
detected more often in the high-risk group (60%) com-
pared to intermediate-risk (40.6%) and low-risk groups
(0%). The relatively low overall rate of residual tumors in
this study may be due to four reasons as follows: a) only
including cases pre-screened for the technical adequacy of
resection, through excluding those with no muscle on the
initial sample; b) that all procedures were performed by a
single surgeon with close adherence to the EAU guidelines

on TUR, thereby minimizing inter-operator variations in
technique, and experience curve issues; c) that we only in-
cluded primary cases with no prior history of recurrence;
d) a relatively small sample size.

Interestingly, we did not encounter any residual tumor
in the low-risk group; therefore, a second resection may
not be needed for these patients if muscularis propria is
present in the first specimen. It should be noted that some
of these patients had high-grade T1 tumors. This result is
consistent with the findings of Gontero et al., who con-
cluded that re-TUR may not be necessary for all patients
when the initial resection has been adequate (5); however,
further studies are needed to confirm these results.

Since all procedures were performed by a single sur-
geon, we believe that an inadequate depth of tumor resec-
tion cannot explain the observed higher incidence of resid-
ual tumor in our high-risk group. It appears that tumor
characteristics have placed an impact on second TUR out-
comes. In our study, the prevalence of T1 and Ta lesions was
69% and 31%, respectively; but the difference in residual tu-
mor rate between the two groups was not statistically sig-
nificant (37.5% for T1, and 22% for Ta, P = 0.25)

Age, grade, and tumor size had an impact on residual
tumor rate in this study. As expected, the most residual
tumors were found in G3 cases, and this relationship was
statistically significant (P = 0.014).This finding suggests the
effect of tumor biology on the residual tumor rate. Resid-
ual tumor was also more commonly encountered in el-
derly patients, probably mirroring the higher prevalence
of high-risk tumors in this age group.

In our study, the mean tumor size for those with and
without residual tumor was 52 mm and 40 mm, respec-
tively. In theory, there could still be a chance that the depth
of TUR was not uniform on all parts of a large resection site,
and this, in turn, may have resulted in a higher incidence
of residual tumor in these lesions. There was no signifi-
cant relationship between residual tumor and number of
tumors or the presence of CIS. This can be due to our small
sample size.

Thirteen macroscopic residual tumors were discov-
ered, of which notably four were distant from the initial
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resection site. Since all procedures were performed by a
single experienced surgeon, the likelihood of lesions be-
ing overlooked during TUR was very low; this discrepancy
likely stems from an aggressive tumor biology.

Finally, three patients had stage progression, all of
whom belonged to the high-risk group; but there was no
statistically significant association between the progres-
sion risk group and the tumor progression rate. Consider-
ing that tumor upstaging was only present in the high-risk
group, we suggest that in this subset, a second TUR be done
sooner, preferably two weeks after the initial resection.

We acknowledge that a modest sample size is a limita-
tion of this report, but the exceptional value of this data de-
rived from selecting only primary non-recurrent patients
justifies its publication. However, these important find-
ings await confirmation by future studies.

5.1. Conclusion

This study suggested that tumor biology has an impact
on residual tumor rate at re-TUR, and the EORTC scoring
system, originally designed for longitudinal applications,
may also serve as a potential tool for predicting the risk for
progression and presence of residual tumor at the time of
re-TUR.
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